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A3BYSIACT:  T)m  reLetlve  -seneitivitlee  of  verloue  prlaery  eiploeivee  have 

been  detemleed  using  ^,3$  sod  2.5  kg  velgnts.  ine  sensitivities  of 
MTsrel  hl|^  explosives  ere  included  for  coeperiscQ.  Km  Brueston  ttplosives 
Researoh  leboretory  drop>wel4ht  impact  eachlne  vas  used  vith  type  12  tools 
to  detezalna  the  relative  sensitivities.  This  relative  order  of  sensitivltieB 
vas  the  ssbm  within  the  reala  of  eagyertaental  error,  regardless  of  the  weight 
used.  The  use  of  the  lighter  weights  for  differentiating  the  sensitirities 
of  prinavy  eiqplosivee  is  indicated,  flaal  ler  differences  in  sensitivities  are 
apparent  and  the  nethod  is  acre  discriainatlng  because  the  3Qfft  heii^ts  are 
spread  over  a longer  scale. 
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for  toatlng  high  o:qploolvoa. 
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IMPACT  SOBmvm  OF  PRIMARY  KXPLOSIVEi 


Introduction 


Tbtt  extended  oae  of  the  drop^velAht  Ino&ct  oacblne  to  include  prijnary 
exploeivee  vee  Introduced  in  references  (e)  axid  (b).  Toe  teste  re ''•->»  here 
have  l)een  ooMucted  for  the  purpose  of  differentiating  between  the  '.*arious 
prlBsry  explosives  anA  providing  a reference  for  coopansoo  of  tl«  serisitlvltles 
of  new  primary  e^qplosives. 


apparatus  and  Procedure 


Impact  Mschlee 

■Dm  BOL  facilities  for  liQset  testing  of  eiqploslves  consist  of  two 
mehlass,  ozm  of  which  was  obtained  from  the  Explosives  Research  Laboratory', 
Brueeton,  Pennsylvania.  secood,  a d'.»licate  was  built  at  the  Raval 

Ordnanos  laboratory.  I^se  are  described  in  detail  in  references  (c)  and  (d). 
In  the  tests  included  in  this  report,  the  l/2  and  1 kg  weights  were  used  in 
additloo  to  the  ?-l/?  kg  vslght. 

Basic  Test  Procedure  and  Data  Redxiction 

The  basic  test  aipXoyed  in  this  work  has  been  made  by  the  trial 
A.M.P.  and  devu**  method.  The  resxilts  have  been  anslyxed  by  the  method  of 
reference  (e).  The  oamenclature  and  significance  of  symboiii  enq>loyed  In  this 
report  are  uniform  with  those  of  references  (a)  througii  (e),  and  are  aa  follovs: 

s • yifft  explosion  height  ca  tbs  DorusUj6«d  (logaritmnlc)  scale 

h > ejqplositm  height  in  centimeters 

O'  - estlmatsd  stsndard  devlatioa  of  tos  parent  population 

- estimated  standard  error  of  a 

- eetlnated  standard  error  of  O' 

SSi^lw  Piatparstiop  and  Loading 

All  materials  In  this  report  have  been  tested  as  recfdved. 

Tbs  seaples  of  ezplosires  tested  usr«  Into  the  machine  for  tcAt 

on  a weight  basis.  A small  set  of  scoops  were  used  to  deliver  a uniform  sai^le 
of  3)^  e 1 Bfi. 

Tvalxiation  of  IndividuBl  Trials 

To?  all  sezuiitivlty  tests  reported  here,  the  decision  that  the  results 
of  a given  trial  was  sn  eaplosion  or  nao-explosion  was  mads  by  the  electronic 
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I noise  Indicator  described  2n  detail  In  Snclosure  (a)  of  reference  {(.),  In 

I the  testing  of  prlaary  ej^loslvei,  there  la  no  do\*Jb 

an  escploBion  or  non-explociuo  because  of  ictenr?  ao'iod  of  vba  datoieation 
! that  occurs . 


Inveatigaticn  end  Reaulte 

1>ie  ^ -^.h*  foUc«lnii  prlsa^'y  end  high  s:^lssivss  vere 

determined  in  order  to  learn  whether  aaaller  dl^erencea  in  aotuiiiiviiies  could 
be  detected  by  using  lighter  veif^tc.  i^everal  high  exploaives  were  inoli^ed 
for  compeLrison . 

Diazodinitropbenol>  DCHP 
lead  2,4-dlnitroresorelnate  (normal) 

Lead  azide  (dextrinated) 

Lead  azide  (polyvinyl  alcohol) 

Baaic  lead  styphnate  (Western  Cartridge  Co.) 

Nomal  lead  styphnate  (Western  Cartx'idge  Co.) 
i4ercury  fulminate 
HitroBaonite 

Silver  azide  (Western  Cartridge  Co.) 

Silver  azide  (Hercules  Powder  Co.) 

Dstracene 
BKX 
PSTH 
ROX 
Uetryl 

We  have  swntioned  the  particular  lota  of  the  explosives  tested  because  of  the 
variation  in  senaltlvlty  between  different  lots  of  the  saas  explosive. 

The  detailed  results  calculated  by  the  procedure  of  reference  (e)  are 
presented  in  Tables  1 through  3«  Due  to  several  changes  in  lots  of  pzijuuiy 
explosives  during  the  course  of  these  experlaents^  snd  the  known  saall 
variation  in  sensitivities  of  the  different  lots,  tbs  data  cffersd  in  this 
report  are  presented  for  infoxmacion  only  pending  further  testing. 

>tn  analysis  and  c<aQ>arisaii  of  the  results  obtained  indicated  that  the 
kinetic  en«rg>-  of  the  three  weights  on  iapact  arc  nearly  e^ual  at  the  respective 
50f>  points.  Therefoxe,  the  ^iparent  sensitivity  is  not  a functloa  of  the 
I velocity  of  the  weight  snd  sensitivities  ad^t  be  reported  in  kilograa-centlJMter 

I unite  zatber  than  in  centimeters.  This  practice  will  net  be  adopted  pending 

! completion  -of  additional  experiments. 
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Table  1 


Tests  on  Priaary  BxpioeiTes  Tiuiog 

a 0.5  Xb> 

Weight 

or. 

©O' 

Sxploslv* 

h 

- 

<r 

Lea&  azide,  X*ll4  (polyrlnyl  aloohol) 

9 <» 

0.96 

0.15 

0.03 

0.05 

Silver  azide,  X-117* 

l6  cm 

1.20 

0.21 

o.ou 

0.07 

Silver  azide,  X-U^ 

17  OB 

1.24 

O.lS 

o.ou 

0.06 

Lead  azide.  Lot  64 

20  cm 

1.29 

0.12 

0.02 

0.04 

Mazodinltr^^henol,  1-54 

25  cm 

1.40 

0.06 

O.OL 

0.01 

Mercury  fulsdnate,  X*£l 

30  cm 

1.48 

0.14 

0.03 

0.04 

Tetracene 

32  cm 

1.51 

0.0$ 

0.09 

Lead  styphnate  (nontal) 

37  cff 

1.57 

0.05 

O.OL 

0.01 

SitroBsaaite,  X«104 

37  cm 

1.57 

0.11 

o.oe 

0.03 

2,4«Lead  dinitroresorcinate  (nomal) 

63  cm 

1.60 

0.47 

0.14 

O.UO 

Lead  styptBiate  (basic) 

96  cm 

1.96 

0.36 

0.05 

0.10 

PETR,  X-71 

39  cm 

1.59 

0.06 

o.oe 

0.02 

HMX,  X-156 

86  cn 

1.94 

0.11 

0.02 

0.03 

RDX,  X-153 

97  cm 

1.99 

C.14 

0.03 

0.04 

Tetryl,  X-102 

192  cm 

2.26 

0.15 

0.03 

0.05 

TVF,  X-IU  (as  recsl'/ed)  no  explosions  at  320  cat 
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Table  2 


IVRtfi  on  Prlmarv  fijcolOBives  Usis£ 

a 1 %. 

Weight 

Oa 

w 

Rj^loslve 

h 

B 

O' 

Lead  azide,  X-U-f  (polyvinyl  alcohol) 

3 cm 

0.50 

c.ib 

0.02 

0.03 

Silver  azld.o,  X-117 

6 on 

0.79 

0.15 

0.03 

0.05 

Silver  azide,  X-U6 

3 cs 

0.89 

0.21 

0.0>) 

0.07 

Lead  azide.  Lot  64 

8 CD 

0.92 

0.18 

0.04 

0.06 

Tetracene 

11  cm 

1.05 

0.19 

0.04 

0.06 

Diazodlnitrophenol,  X-54 

12  CB 

1.07 

0.14 

0,03 

0.04 

HitroBtaonite , X-104 

14  cm 

1.15 

0.08 

0.02 

0.02 

Lead  dtyphn&te  (novas 1) 

1^  cs 

1.18 

0.13 

0.C2 

C.04 

Mercury  f ulaeitnaite , X*dl 

16  cm 

1.21 

0.13 

0,03 

0.04 

2,4-Load  dinltror*sorcinate  (nonaal) 

22  cm 

1.35 

0.31 

0.06 

0.13 

Leal  styphnate  (basic) 

44  cm 

1.65 

0.21 

0.06 

0.10 

pm,  X-71 

21  ca 

1.32 

0.13 

0.03 

0.04 

»a,  x-156 

37  cm 

1.56 

0.07 

0.01 

0.02 

RDX,  X-153 

47  ca 

1.67 

0.13 

0.03 

0.04 

Tetryl,  X-102 

106  or. 

2.03 

0.14 

0.03 

0.04 

mr,  X>1U  (ac  received)  xio  explosloos  at  3^  cn 
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Sxplosiw 


a 

m 

O' 

Oh 

I«ad  BiZidM,  X-Ub  (polyvluyl  alcohol) 

2 ca 

0.2d 

0.15 

0.03 

0.03 

Silver  azide,  X>H7 

^ cm 

0.55 

0.17 

0.03 

0.06 

Silver  azide,  X-U6 

4 ca 

0.56 

0.16 

0.03 

0.05 

Lead  azide,  Lee  6U 

k cm 

0.61 

0.12 

0.03 

C.04 

Tstracene 

6 cm 

0.76 

0.12 

0.02 

0.04 

Diazodlnltrophenol,  X-^U 

6 on 

0.76 

0.05 

0.01 

0.01 

Nitrauannlte,  X>10U 

6 ca 

0.88 

0.16 

0.03 

0.05 

Lead  atyphnate  (normal) 

^ cm 

0.96 

0.20 

0.04 

0.07 

dlzxitroz^eorcluate  (nonhal) 

^ an 

0.96 

0.15 

O.C4 

J.07 

Mercury  fulminate,  X«8l 

iO  cm 

0.')9 

0.18 

0.04 

0.06 

Lead  etyphnate  (banlc) 

cm 

1.06 

0.12 

0.02 

0.03 

PETH,  X-Tl 

cm 

1.04 

0.09 

0.02 

0.02 

BKX,  X-1^ 

cm 

1.2G 

0.10 

0.02 

0.03 

RDX,  X-153 

22  cm 

1.34 

0.07 

0.02 

0.02 

Tetryl,  X-102 

33  cm 

1.51 

0.26 

0.06 

0.17 

TOT,  X-Ul  (as  received) 

164  cm 

0 

CeCiA 

0.31 

0.06 

0.13 
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